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ACTC'AL VEIGIIT A N 3  BALANCE FXPCRT 

BOILEEPLA'I3 STACK NO. 12 

HIGH "q" ASORT TEST VEHICLE 

INTRODUCTION 

An ac tua l  weight and balance determination of  Boilerplate Stack No. 12 compo- 
nents was conducted a t  t h e  White Sands Missile Facge just p r i o r  t o  launch. 
The weighings, performed i n  the  Vehicle Assembly Building between March 11 and 
March 27, were accomplished by t h e  use of All+-151: Quotentiometer with the 
HU-040 and Hl4-041 Revere load ce l l s .  
Army Stardards Lab. a t  W.S.M.R. in to  t h e  AlL-154 d i r e c t  mil l ivol t /vol t  readout 
instrument. 
indlvidual  calculat ion sheets as  wel l  as corrections from standard gravi ty  t o  
l o c a l  gravi ty  and buoyancy corrections. 

The load c e l l s  were cal ibrated by t h e  

The mil l ivol t /vol t  reading i s  converted t o  true pounds mass on the  

Att i tudes of t h e  nodule weighings along with the  centers of gravi ty  derived 
from each weighing are l i s t e d  below: 

Assemblg: Center of Gravity 

Larich Escape Tower (horz.) 
Lacnch Escape System (horz . ) 
Comxland Modde (horz.) 
Command Nodule (ver t . )  
Command Module and L.E.S. (initial) 
Command Module and L.E.S. ( f i n a l )  

X 
X 
X 

Y and Z 
Y and Z 
Y and Z 

Following each assembly weighing up t o  launch, a l l  weight and/or center of 
grav i ty  changes were monitored and are employed i n  the  determination of the  
mass propert ies  f o r  t he  subject boi lerplate  a t  launch. A t  t h e  t h e  of each 
weighing, t h e  vehicle was  inventoried against  the ex is t ing  concept of the  
f l i g h t  configuration f o r  items tha t  were not i n s t a l l ed ,  and f o r  non-flight 
i tems,  other  than t a re .  present a t  weighing. 
weight nonitoring changes, are sunrmarizea or. page 0 L o r  m e  L.&. iuwm, 
page 28 f o r  t h e  Lauxh Escape System, and page 34 f o r  the  Command Module. 

These Corrections, along with t h e  

Due t o  t h e  S/M weight and balance f ix tu re s  not being provisioned f o r  use a t  
W.S.M.R., t h e  Service Module weight and center of grav i ty  was nonitored fo r  
changes since the  Domey weighing ( r e fe r  t o  SID 63-143-9, issued 9 April  1964). 
A t  t h e  t h e  of shipnent from D m e y  t o  W.S.M.R., t h e  Service Module weight and 
center  of gravi ty  was  corrected t o  r e f l e c t  t h e  ant ic ipated beef-up of t he  
shockwave ba r r i e r ,  and was included i n  the  referenced Cowney report .  The 
modification, which consis ts  of an  addi t ional  39.2 pounds t o  the  S/M, was 
ac tua l ly  accomplished i n  the  f i e l d .  
W.S.M.R. weight log records have previously been accounted f o r  i n  t h e  o r ig ina l  
weight and balance report .  
e f f e c t  on the  weight and center of g rav i ty  of t he  Service Module. 

The na jo r i ty  of changes recorded i n  the 

All other entrees i n  the  log  have a negl igible  

1 
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A summary of the  weight, center  of gravi ty ,  and iner t ia  f o r  Boi lerplate  No. 12 
from t o t a l  launch payload t o  Command Module touchdown is presented on pages 3 
and 4. 
have been computed f o r  0.5 second in t e rva l s  of main motor burning t o  burnout 
and a l so  including the  p i tch  motor burning within the  cycle. 
t o  obtain t h e  actual  chamber pressures f o r  t h e  main motor, t he  data  f o r  t h e  
expended propellants were derived from weight rate information based on predicted 
performance values f o r  ED 29 (test motor). 
and XZ planes) between the L.E.S. less tower and C 7 M as determined from da ta  
obtained from the  thrus t  vector alignment are a l so  accounted f o r  i n  t h e  summary. 

The Launch Escape System is bal las ted (647 pounds) t o  meet a required longitu- 
d ina l  center  of gravity (Xa 1121.5 + 0.5 inches) f o r  t he  combined L.E.S. and 
C/M a t  Launch Escape burnout. 
and the forward cover (C/N) with t h e  j e t t i s o n  motor full ,  one ha l f  full,  and 
empty is also presented i n  the  summary. 
t h e  L.E.S. are referenced about t h e  Command Module axes. 

The mass properties fo r  the  Launch Escape Vehicle (L.E.S. and C/M) 

Due t o  t h e  f a i l u r e  

The an les  (measured in both t h e  XY 

The b s s  propert ies  f o r  t h e  Launch Escape System 

The center of gravi ty  and iner t ia  f o r  

All i n e r t i a  data  presented i n  t h e  summary are calculated.  
entai led three  consecutive deteminat ions,  results of which were averaged t o  
derive t h e  reported mass propert ies ,  as shown i n  t h e  s m r y .  
weight f o r  t h e  Command Module i s  the  r e su l t  of averaging the  average weights 
derived from the  single c e l l  and horizontal  weighings. 

All weighings 

The reported 

Curves presentlng weight versus center of grav i ty  and i n e r t i a  a r e  also 
imluded. 
deployment of drogue, p i l o t ,  and main chutes f o r  t h e  t o t a l  Command Kodule t o  
touchdown and the  L.E.S. and fcrward cover f o r  t he  j e t t i s o n  burning cycle. 

These curves present the  L.E.V. at  0.5 second burning in t e rva l s ,  t h e  

The weight breakdown summaries present t he  func t io ra l  groupings of s t ruc ture  
and system weights of t he  various components. 
shown t o  indicate  the difference of the  ac tua l  weight from t h e  calculated 
weight. 

.4 manufacturing var ia t ion  i s  

The dimensional diagram, page 43, shows t h e  re la t ionship  of t he  Apollo Space- 
c r a f t  & s t a t ions ,  which have an or ig in  998.7 inches below the tangency of 
t he  Comma2d Kodule s t r ~ c t u r e  m l d  I lne .  

2 
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- 
WEIGHT AND BALANCE DATA SHEET 

LAUNCH ESCAPE SYSTEX - TOWER ASS- 

Location ws* 

- 
8107.0 
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aeMwMw5 
WEIGAT AND BALANCE CALCULATION SHEET 

J 

xmmm REACT 
mxm STA , 

DESCRIPTION 

MUNCH ESCAPE SYSTEM - TOWER ASSEMBLY 

Vehicle N o .  Boilerplate No. 12 Recorded By 

Location WSMR 

G. W .  Mann 

18 Ylrch 196h Date Perform j 

WEIGRT AND X - Y CENTER OF GRAVITY I 

I I I I 
I I 1 

I I I I 
I 415.5 1lUl.84 474,432 CORRECTED WEIGHT AND CG (X) 

SID 63-143-?W 
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CORRECTIONS M ACTUAL WEIGHT AND BALANCE 

BOILERPLATE NO. 12 

LAUNCH ESCAPE TOWER 

ITEM 

C a b l e  Assy. 

O r d i n a n c e  Ins ta l la t ion  
Camera & Case 
H e a t  R e f l .  T a p e  - C a n e r a  

-1. Bolts 

Harness 

TOTAL CORRECTIONS 

WEIGHT 

3 04 
9.0 
4.1 
3.4 
0.2 

20.1 

$ C.G. 

n87 5 
lOE5.5 
1085.5 
11e5.4 
U87.5 

1120.7 

25 



- 
WEIGHT AND FJALWE DATA SHEET 

LAUNCH ESCAPE SIsTR4 

Xa 1083.24 

v,,ficl,, N ~ ,  Boilerplate No. 12 

Incation WSMR 

REACTION POINT c2 

REACTION FQINT c1 

I I I I 1 



d 

ZlSSQBT W A T I O I  
1 

-CY UYD AvEBIGiS I m x c A ~  SUuYAlEY QRIm 
POIPT cut W T I I G  YBIOIT C w a u T I o l  caaRulfra I 

c2 Blue 31867.3 792.0 -0.1 - 791 -9 

C 1  Yellow 37365.8 92P. 2 -0.1 - 928.1 

Blue 22762.2 5742.9 -0.9 - 5742.0 D . 

v . u J .  Eo. Bollorplate No. 12 

L o o a U ~  WMR 

-165.8 

+3.0 

697e. 5 
16.2 

1359.03 -225,327 

1317.80 3,953 

1305.14 51 107.9x 
1101.1 17,838 

Plus: A i r  Buoyancy 

Plus : Corrections (Page 28) 
, = ?  (u umfdwd) 

6994.7 

*-Although the  Xa c.g. presented here is the  measured value, due t o  
maneuveringthe motors fo r  t h rus t  vector alignment, t h e  c.g. 
decreased .3.10 inches. Page r e f l e c t s  the c.g. decrease (X, 1301b.6). 

s 37 SID 63-L!+3-9W 
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2 

CENTER OF GRAVITY 
x, Ya Za 

ITEM WEIGHT 

Nozzle Covers -3.8 Il98.0 0.0 0.0 
Plates (VU-452556-3) 3.0* 1206.5 0.0 -13.5 
-1. Bolts 9.0 1085.5 0.0 0.0 
L.E. Tower Sequencers -0.3* 1206.5 0.0 -13.5 
Camera & Case 3.4s 1185.4 0.0 0.0 
Bracket, Clamps (Vlj-3002l4) 0.9" 1206.5 0.0 -l.4.5 
Heat Refl. Tape - Camera Harness 0.2* 1187.5 0.0 -17.0 
"Q" B a l l  Replacement -0.3* l.470.9 0.0 0.0 

CORRECTIONS TO ACTUAL WEIGHT AND BALANCE 

BOILXPLATE rlo. 12 

LAUNCH ESCAPE SYSTEM 

m e s e  items are accounted f o r  only i n  the  L.E.S. - C/M Stack 
weighings . 

28 
SID 63-ut3-9W 
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WEIGHT AND BALANCE DATA SHeET 

Vehicle No. Boilerplate No. 12 
WSM? &mation b 

Recorded By K. L. Beets 
D.te brio& 23 March 1964 



WEIGHT AND BALANCE CALCULATION SHEET 

REACT WAD 

A Red 

COMMAND MODULE - HORIZONTAL 

AVERAGE INDICATED 
READING WEIGHT 

1U84 7 2900.9 

V e h i c l e  N o .  NO. 12 

Location wsm 

BUOYANCY 
CORRECTION 

-0.4 

-0.5 
-0.5 

lOq9.05 1028.44 
R e c o r d e d  By G- Mann 

D a t e  Performed * March 1964 

WEIGHT GRAVITY 
CORRECTION 

I 

- 29OC. 5 
- 3517.9 
- 7107 8 . 

I WEIGHT DERIVATION I 

B Fellow 13962 7 3518.4 

i C blue 12334 7 3108.3 

REACT 
POINT DESCRIPTION 

X 
S T A  mmNT WEIGHT 

Cell Location 
Cell Location 

WEIGHT. AND X CENTER OF GRAVITY 

B 
C 

. Less: Fwd. Sling & T- - 1 
Fwd. Jack Pad -6.2 1079.05 -6.690 

n 

Cell Location I A I 2900.5 (1079.05I 3,129,785 

-37.3 
+6.6 

9201.2 
22.8 

9224.0 

1028.44 -38,361 

1042.79 6.883 
1042.79 9.59k. 877 
1035.0 23.598 

>042.77,9,618,475 

GROSS (as w e i g h e d )  9526.2 I b043.8519,943,920 I 

A f t  Jack Pads 
Plus: Air Buoyancy Correction 

I NET (as weighed) 
Plus : Corrections (Page 34) 

CORRECTED WEIGHT AND CG (XI a 



daMMHwe 
WEIGH” AND BALANCE DATA SHEET 

GROSS ZERO CORRECTED AVERA(;E 
NUMBER C E U  READING READING READING READING 

1 

Vehicle N o  

Location 

1 Red 103.!?3 .O - 0 9991 -0 
2 S/N 34215 10385.5 -395 0 9990.5 
3 10388.0 -397.0 9991 .O 

L 

9990 8 

e 

IETERMINATION LOAD GROSS ZERO CORRECTED AVERAGE 
NUMBER CEXL READING READING READING READING I 

1 Yellow U658.0 -397 0 14261.0 
2 S / N  34210 14661.5 -397 0 14264 5 
3 14665.5 -400.5 u265 .O 

I I I 1 U L O J . 2  

REACTION POINT B 

REACTION POINT c 

VERIFIED BY: 
4 fi 6 NASA SID 63-143-9W - 



WEIGHT AND BALANCE CAT,CULATION SHEET 

COmAND MODULE - VERTICAL 

- 

REACT 
.POIN" 
A 

B 

* c  

- I  

WEIGHT LOAD AVERAGE INDICATED BUOYANCY GRAVITY 
CELL READING WE IGHT CORRECTION CORRECTION 

Red 999C. 8 2512.8 -0.4 - 2512.4 
Yellow 1L263 5 3594.2 -0.5 - 3593.7 
Blue 14012.5 3531.5 -0.5 - 3531.0 0 

+, XI 
A - A  

Boilerplate No. 12 V e h i c l e  N o .  
ws?m Location 

R e c o r d e d  By 

D a t e  P e r f o r m e d  
24 March 1964 

I WEIGHT DERIVATION I 

32 - 



WEIGHT 41lo luLANcE DATA SIIBEI 

COWAND MODULE 

SINGLE C E L L  TENSION WEIGHING 

AVURAGB READING 

ImICATBD WEIGHT 

BUOYANCY CCIURBCTION 

GBAVITY COELELECTION 

CROSS WEIGHT (am weighed) 

LESS: Hl4-9001 Sl ing  & Ftgs. 

37l87.7 

9319.4 

5.2 

9324.8 

-126.5 

nor W D l W U i r  \*i W r + u r v #  

PLUS : Corrections (Page 34) 22.8 

9221.1 CORRECTED WEIGHT 

VElZIFIED BY: &4AL 
33 NASA 



, 

N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

CORRECTIONS TO ACTVAL WEIGHT AND BATJ1,!CE 

BOILERPLATE NO. 12 

COMMAND MODULE 

ITEM 

Tie Down (F'wd. Cover) 
Tension T i e  (C/M t o  S/M) 
Electrolyte (Main Battery) 
Apex Cover t o  Tower T i e  Down 
Back-up Timer 
Canera System Xeplacement 
Tape Recorder Replacement 
LES Sequencer Replacement 
C/M-LGS Separation Hardware 
Hain Battery Hardware 
F'yro-Logic-C/M Camera Battery Re lacenents 

Angle B16-331096-9 
Cork B16-320012-11, 13, 15, 17, 21, 23, 25,2? 
C/M Camera Shroud Clamp 
Glass Samples - A f t  Heat Shield 
Glass Samples - Main Body 
Cork Plugs & Covers B16-320012 
Hatch uandle 
Wiring & Hardware 
Cork Plugs f o r  Lift Pad Holes 

Sealant and Teflon Covers (tIatch P 

~~ ~ ~~ 

TOTAL CORRECTIONS 

'WEIGHT 

-5.9 
2.1 
7.3 
1.4 
11.0 
0.7 
0.7 
0.1 
1.5 

-0.4 
-0.7 
0.8 
-0.7 
1.9 
0.2 
-0.1 
-0.8 
0.7 
-0.3 
1.1 
2.2 

22.8 

CENl 
xa 

10m. 5 
109.7 
1018.0 
1087.4 
1045.7 
1043 6 
1043.6 
1043.0 
1083.9 
1018.0 
1025.3 

1038.4 
1053.7 
1073.0 
1019.3 

1053.7 
1064.1 
1042.8 
1083.5 

1064.1 

1066.2 

- 
1035.0 

R OF GI 
Ya 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

-22.0 
-4L.2 

0.0 
0.0 
2.1; 
0.0 

-36.7 
0.0 
20.0 
-5.0 
7.0 
0.0 
0.0 
0.0 
0.0 

- 

- 
0.1 

VITY 
Za 

0.0 
0.0 
38.1 
0.0 
39.6 
-0.G 
38.4 
-19.0 
0.0 
38.1 
13.2 
-45 8 
-26.1 
0.0 

-20.0 
-9.8 
-30. L 
0 .o 

-46 8 
0.0 
0.0 - 
32.0 

34 
SID 63-143-9W -- 



W G H T  AND BALANCE DATA SHEET 

lLAUNCH ESCAPE STS~-CaaUND I4ODULE COWBINED 

INITIAL DFTFFXINATION 
-2 

vehiole 
b f e  &6 

3ETFZWNATION IBAD GROSS ZERO CORRECTED AVERAGE 
NUHBER CELL READING READING READING READING 
1 Red 19182.0 -2.0 19180.0 
2 SA 34 215 19175 .0 - 191 71, .Q 

3 19185.0 0.0 19145 .O 
19179.7 

J 

v a ~ c l e  N ~ ,  Boilerplate No. 12 

Location wsm 

I 

Recorded By K. L. Beets 

Date Performed 26 March 1964 

3ETEIMINATION WAD GROSS ZERO c o m m  
NUMBER CELL READING READING READING 
1 Ye1 l o w  23750.0 -1 .o 23749.0 

2 S/N 34210 23775 .O 0.0 7 w 5  -0 

3 23764.0 - 0.0 - 23764.0 

AVERAGE 
READING 

35 
VERIFIED BY: 

STD 63-1A3-9W 



V e h i c l  

Locati 

Plus : Corrections (Page 34 ) 
Corrections (Page 28)s 

Camera h Case 

CORRECTED WEIGHT AND CG (Y-Z) 

.- 
WEIGHT AND BALANCE CALCULATICN SHEET 

LAUNCH ESCAPE SYSTEM-COMMAND MODULE COMBIkJED 
IPITIAL DETERMINATION - 

V t h i c  l e  
Ref.  Axes 

+Z 

e N O .  Boilerplate No. 12 R e c o r d e d  By G. W .  Mann 

on WSNE D a t e  Performed 26 W c h  1961, 

22.8 0.1 2 32.0 730 
11.0 0.0 0 -4.8 -53 
40.1 0.0 0 0.0 0 

A 

16180.6 0.65 lO,lt7k L-Oe 66,066 

e N O .  Boilerplate No. 12 

on WSNE 

A = F A  

R e c o r d e d  By G. W .  Mann 

D a t e  Performed 26 W c h  1961, 

SID 63-U3-W 



WEIGHT IWD BALANCE DATA SHEET 

*LAUNCH ESCAPE STSTE11-cQlHAND M O D U  CCUBINED 

FINAL DETERMNATION 
02 

V O h i a l O  
b f e  -8 

+2 

mcofid K .  L .  Beets 

Date Perfomnod 
27 March 1964 

ZFm 
READING 

-1.0 
-1.0 
-1 .o 

vehicle N ~ .  Boilerplate No. 12 

CORIiEC'IED AVERAGE 
READING READING 
19160.5 
19167.5 
19176.5 

19168.2 

~~~~ 7 

1 Red 19161.5 
2 S/N 34215 19168.5 

r 

)ETEEIMINATION IDAD GROSS ZERO CORRECTED AVERAGE 
READING READING READING NUMBER C E U  READING 1 

Yellow 23489.0 0.0 23&89.0 1 

2 s/N 34210 23484.0 0.0 23484.0 
+? X I . Q ~ ;  n n n  ~ I G C  n 

23486.0 

3 19177 5 

b I 

VERIFIED BY: lh.* 37 
3 b 

SIP 63-J.43-9W NASA 



- m WEIGHT AND BALANCE CALCULATION SHEET 

LAUNCH ESCAPE SYSTEM-COMMAND MODULE COMBINED 
FINAL DE'ITENJbJATION 
-Z 

V e h i c l e  
R e f .  Axes 

A 

G. W. Ivlann 
A 

R e c o r d e d  By 

D a t e  P e r f o r m e d  27 >:arch 1964 

I WEIGHT DERIVATION I 
READING WE IGEIT 

4827.9 
5925.4 

t C I Blue I 23249.2 I 5866.4 
1 1 1 

WE IGHT 

4827.2 
5924 5 
5865.5 

WEIGHT AND Y - 2 CENTER OF GRAVITY 

REACT 
POINT DESCRIPTION 

Cell Location A 

Cell Location B 

Cell L o c a t i z  C 
GROSS (as weighed) 
Less : Rinn ( G14-61OOO9 

~~~ ~ 

Aligrxnent Grid (AU-007) 

Projector & Mount, (AU-OOZ 

Camera & Case 

I CORRECTED WEIGHT AND CG (Y-Z) 

XEefer t o  Page 

WEIGHT 

4827.2 
592h. 5 
5865.5 

16617.2 
4 7 0  * L 
-23 3 
- 8 

16107.3 
22.8 
11.0 

I 
40.1 

16181.2 

ZMOMENT Y 
S T A  STA I m3MNT 

I 

0.18 7.838 L Q R  65,6Y, 
0.1 2 32. 0 730 
0.0 0 4.8 -53 
0.0 0 0.0 0 

66,331 I 0.1 

38 
SID 63-143-9W 



N O R T H  A M E R I C A N  A V I A T I O N ,  SPACE and INFORMATION SYSTEMS DIVISION 

LAUNCH WEIGHT HISTORY 

COMMAND MODULE 

BOILERPLATE NO. 12  

DCWNEP TO LAUNCH 

ITEN 

TOTAL C / M  (Domes) 

Pyro Simulator Holders 
Drogue Chute System - R6133 
P i lo t  Chutes - E6134 
Disconnect - PES 2548 
Main Chute - R6135-1 
Main Chute - R6135-3 
Main Chute - R6135-5 
fZipple F i l t e r  - B16-4515016 
Antenna Covers 
Drogue Chute System 
P i lo t  Chute System 
Parachute Subsystem 
Sequence Controller 
Iner t ia  Switch 
Line F i l t e r s  
Antenna Covers 
Wire Harnesses and Raw Stock 

WEIGHT 

(91"l.O) 

(PoL!Ds ) 

4 . 9  
-36.6 
-28.9 
-48.5 

-121.5 
-122.0 
-122.0 

7.5 
-15 .O 
39.6 
29.3 

411 3 
10.2 

5 .O 
3.3 

1 5  .O 
1.4 

TOTAL C / M  ( a t  time of WSMF, weighing) (9198.2) 

Backup Timer 
Camera System Replacement 
Tape Recorder Replacement 
LFS Sequencer Replacement 
C/M - LES Separation Hardware 
Main Battery Hardware 

Sealant and Teflon Covers (Hat*th)-=- 
Angle B16-331096-9 
Cork B16-320012-11, 13, 15, 17, 21, 23, 25, 27 
C/M Camera Shroud C l a m p  
Glass Samples - A f t  Heat Shield 
Glass Samples - Main Body 
Cork Plugs and Covers B16-320012 
Hatch Handle 
Wiring and Hardware 
Cork Plugs for L i f t  Pad Holes 
Unaccountable Variations 

- 4 g  - _ - - _ _  --&A. -- n - - - - - - = - A -  _ ~ _  - - 
1 - .  
* J ' "  .-..e-" ",.a ----- - - - - - -  

11.0 
0.7 
0.7 
0.1 
1.5 

-0.4 
-A 7 

-0.8 
-0.7 
1.9 
0.2 
4.1 
-0.8 
0.7 
0.3 
1.1 
2.2 
6.5 

TOTAL C/M - LAUNCH* (9222.6) 
*Average between horizontal  and s ingle  c e l l  weighings a t  WSMR. 

39 SID 63-43-9W 
wlHBuMw 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

WEIGHT BREAKDOWN SUMMARY 

LAUNCH ESCAPE SYSTEX 

B0IL;ERPLATE NO. 1 2  

ITEM 

I 

Basic Structure  
Tower Assy. 
Escape Motor S k i r t  
Pitch Motor Support Structure  
Ballast Enclosure 
Attaching Parts 

Ekplosive Bolts 

Propulsion 
I Escape Motor 

Je t t i son  Motor & Inters tage 
Pi tch Control Motor 

E lec t r i ca l  

I Instrumentation 

Ballast I n s t l .  
Ballast P la tes  
Ballast Studs &Nuts  
Ballast Retaining Plate  

Manufacturing Variation 

WEIGHT 
POUNDS 

(780) 
336 
209 
157 

63 
15 

(5367) 
4792 

528 
47 

(663) 
647 
10 
6 

LAUNCH ESCAPE SPSTEM WEIGHT (6995) 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

WEIGHT BREAKDOWN SUMMARY 

COMMAND MODULE 

BOILERPLATE NO. 12  

Basic Structure  
Structure  - Less Ablator 
Ablator 

Secondary Structure  
In te rna l  Ballast 
Forward Cover Ballast 
A f t  Heat Shield Ballast 
Equipment Racks and Supports 
Coldplates 
Tension Ties ( P a r t i a l )  

S t ab i l i za t ion  and Control 

Environmental Control 

Earth Landing System 

Instnxnentat ion 

E lec t r i ca l  Power System 

Communications 

COMMAND MODULE WEIGHT 

WEIGHT 
POUNDS 

137 
61 
30 

(193) 

(9223 

SID 63-43-9W 



SPACE and INFORMATION SYSTEMS DIVISION N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  

Basic Structure  

Secondary Structure 
In te rna l  Ballast 
Tension Ties ( P a r t i a l )  

Instrumentation 

E l e c t r i c a l  Power System 

IIanufacturing Variation 

SERVICE M O D U i i  WEIGHT 

42 - 

WEIGHT 
POUNDS 

(7999 1 

(917) 
902 
15 

(9133 



N O R T H  A M E R I C A N  A V I A T I O N ,  CE and INFORMATION S Y S T E M S  DIVISION 

LAUNCH 
ESCAPE 
SYSTEM 

xL = 356.9- 

399 ?" BOILERPLATE 12 
DIMENSIONAL 
DIAGRAM 

XL = 0 
X, = 83.5 COMMAND 

MODULE 
Xa = 1083.5 

= 998.7 
X, E -1.3 

SERVICE 
MODULE 

134.0" UlAMtI t K  

10.0 

xa = Q 

X, = 856.0 

43 

4!@amwm 
SID 63-U3-9W 


